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PRESENT STATUS OF PENICILLIN PROPHYLAXIS 
OF RHEUMATIC FEVER* 


Rheumatic fever is a repetitive disease in which 
each new episode may increase the degree of cardiac 
damage. Most deaths from rheumatic heart disease, 
especially in children and young adults, are traceable 
directly to recurrences of active rheumatic fever, 
the mortality from first attacks being relatively low. 
Therefore the problem of rheumatic fever prevention 
can be divided into two phases: the first is concerned 
with the prevention of initial attacks; the second in- 
volves the prevention of recurrences of the disease. 

It is now well established that practically all 
initial and recurrent attacks of the disease are 
precipitated by antecedent hemolytic streptococcal 
respiratory tfiestiona. The demonstration of the role 
of the hemolytic streptococcus is of considerable 
practical importance as well as of theoretical inter- 
est, since it allows one to approach the problem of 
rheumatic fever prevention through an attack on 
the hemolytic streptococcus. 

Penicillin may be used in two ways for the preven- 
tion of rheumatic fever. One method depends upon 
the prevention of hemolytic streptococcal infections 
by the continuous daily administration of oral peni- 
cillin. The other involves the prompt treatment of 
hemolytic streptococcal respiratory infections with 
adequate doses of penicillin. 


CONTINUOUS DAILY ORAL PENICILLIN 


The method of continuous daily oral penicillin is 
aimed at the prevention of rheumatic fever by the 
prevention of hemolytic streptococcal infections. It 
is especially applicable to the problem of preventing 
rheumatic fever recurrences in individuals who have 
had one or more previous attacks of the disease. 

Rationale:—Data regarding the possible value of 
oral penicillin for the prevention of hemolytic strep- 
tococcal respiratory infections have been obtained 
indirectly from observations on the effect of oral 
penicillin on the throat flora of persons found to be 
carriers of hemolytic streptococci. The carrier stud- 
ies indicate that hemolytic streptococci can be com- 
pletely cleared from the throat by oral administra- 
tion of penicillin in about three-fourths of individuals 
found to be harboring the organisms. Even in those 
in whom the streptococci are not permanently eradi- 
cated, the organisms are greatly suppressed, so that 
cultures usually fail to reveal their presence during 
the period that penicillin is being administered (see 
accompanying table). 

It seems reasonable to infer that a procedure which 
will greatly check or eradicate hemolytic strepto- 
cocci which already have gained a foothold in the 
pharyngeal mucosa will also prevent the implanta- 
tion of new strains which have not yet obtained such 
a foothold but to which the patient may be exposed. 


*Most of the studies on which this paper is based were conducted 


at the House of the amaritan and were supported by a 
grant from the Helen Hay Whitney Foundation. Penicillin sup- 
plied by Lederle Company. 


Thus far, during the past five years, these inferences 
have been borne out by our experience at the House 
of the Good Samaritan where, among a limited num- 
ber of patients who have recovered from previous 
rheumatic fever and who have been carried on a 
regimen of daily oral penicillin, we have not yet en- 
countered a single instance of hemolytic streptococcal 
respiratory infection or of rheumatic fever recur- 
rence. 

Dosage:—On the basis of the carrier studies it 
would appear that 100,000 to 200,000 units of oral 
penicillin three times daily is an effective schedule. 
For most of our patients on the prophylactic regimen 
we have actually used only 100,000 units at each 
dose, but in a relatively few patients, all of whom 
have weighed over 100 pounds, the individual dose 
has been 200,000 units. At the present time, we 
are studying the possible effectiveness of oral peni- 
cillin in less frequent doses, but, as yet, do not have 
sufficient data to warrant recommending that the 
penicillin be administered any less often than three 
times daily. 


CULTURES POSITIVE FOR HEMOLYTIC 
STREPTOCOCCI PRIOR TO AND DURING 
ORAL PENICILLIN THERAPY* 


Positive for Hemolytic 
Streptococci 


Total 


Cultures|| Number! Percentag: 


Prior to therapy 183 80 
During first 24 hours 8 24.2 
During second 24 hours 2 5.9 
Between third and last day 5 2.1 


*Exclusive of non-group-A strain with penicillin sensitivity of 5 
to 10 units. 


_ The first dose is given when the patient awakens 
in the morning and the last dose just before he goes 
to bed at night. For children who are attending 
school the mid-day dose is given on arrival home 
from school. Since food interferes with the absorp- 
tion of oral penicillin, it is important that each dose 
of the antibiotic be given at least one-half hour 
(preferably one hour) before meals and at least two 
hours (preferably three hours or more) after meals. 


RISKS AND DISADVANTAGES :— 


1. The only important risk of daily oral penicillin 
is the possible development of a hypersensitivity 
(allergic) reaction. Such reactions fortunately occur 
infrequently and are rarely serious. Penicillin al- 
lergic manifestations may include fever and joint 
pains and hence may cause a mistaken diagnosis of 
a rheumatic fever recurrence. However, the peni- 
cillin reaction is almost always accompanied by 
marked urticaria, whereas urticaria is rarely, if ever, 
a manifestation of rheumatic fever. If a penicillin 
reaction does not occur within the first two weeks 
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after beginning the prophylactic regimen, it is not 
likely to occur subsequently, especially if the peni- 
cillin is taken every day without periods of inter- 
ruption. 

2. Another possible danger to be considered is the 
development of penicillin resistant organisms in the 
throat flora of persons on the prophylactic regimen. 
Although the general level of penicillin resistance 
of many throat flora strains is actually elevated by 
the administration of penicillin, the change does not 
involve the hemolytic streptococcus. In fact, the de- 
velopment in vivo of penicillin resistant group A 
hemolytic streptococci under any circumstances has 
not as yet been reported. Furthermore, the degree 
of resistance acquired by the other organisms of the 
throat flora in persons receiving 100,000 to 200,000 
units of oral penicillin three times daily is not suf- 
ficiently great to preclude the effective penicillin 
treatment of an infection which subsequently might 
be caused by one of these more resistant strains. 

3. Some persons consider that taking three tablets 
every day and taking precautions to prevent the 
penicillin from mixing with food in the upper gastro- 
intestinal tract is a nuisance. The value of daily 
penicillin prophylaxis for the individual known to 
be susceptible to rheumatic fever far outweighs this 
objection. 

4. A fourth objection to the prophylactic peni- 
cillin regimen is its cost—at present prices, amount- 
ing to about $100 per year. 7 

Indications:—As previously stated, continuous 
daily oral penicillin is especially applicable to in- 
dividuals who have had one or more previous attacks 
of definite rheumatic fever. If the patient is a child, 
the prophylactic regimen probably should be con- 
tinued through the end of the period of schooling, 
that period in life when exposure to the hemolytic 
streptococcus is likely to be the greatest. In adults, 
the regimen probably should be continued for at 
least five years from the last attack of rheumatic 
fever. For other adults with rheumatic heart disease 
who do not fall within the latter category, prophy- 
lactic daily penicillin is sometimes also indicated 
when circumstances enhance exposure to hemolytic 
streptococcal infections. ; 

A continuous prophylactic regimen is not indicated 
for individuals who have not had definite rheumatic 
fever or who do not have definite rheumatic heart 
disease. However, for the child who comes from a 
rheumatic family, continuous daily oral penicillin is 
indicated for limited periods when there is known 
exposure to hemolytic streptococcal infection. 


PENICILLIN TREATMENT OF HEMOLYTIC 
STREPTOCOCCAL INFECTIONS 


Prompt penicillin treatment of all hemolytic strep- 
tococcal respiratory infections, as a prophylactic 
measure, is especially applicable to the problem of 
preventing initial attacks of rheumatic fever. Since 
about 50 per cent of hemolytic streptococcal infec- 
tions are either subclinical or so mild that they are 
not readily recognizable, this method of prophylaxis 
should not be substituted for the more reliable 
method of continuous daily oral penicillin in individ- 
uals who have had a previous attack of definite rheu- 
matic fever. 

Rationale:—Although not recommending penicil- 
lin therapy of streptococcal infections as the method 
of choice for preventing rheumatic fever in individ- 
uals who have had previous attacks, nevertheless, 
through a study of such subjects at the House of the 
Good Samaritan we were first able to demonstrate 
the efficacy of this method.1.2 Thus, among a group 
of 34 authentic rheumatic subjects proven clinical 
hemolytic streptococcal respiratory infections treated 
with large doses of penicillin for ten days were fol- 
lowed by rheumatic fever recurrences in only 2 in- 
stances (6 per cent); whereas among 12 comparable 
rheumatic subjects similar streptococcal infections 
not treated with penicillin were followed by definite 
rheumatic fever recurrences in 6 instances. The lat- 
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ter figure is consistent with the average recurrence 
rate following hemolytic streptococcal infections ob- 
served by us at the House of the Good Samaritan 
during the pre-penicillin era. 

If penicillin treatment of hemolytic streptococcal 
infections suppresses the growth of streptococci in 
the upper respiratory tract sufficiently to reduce the 
elaboration of the unknown rheumatic fever-produc- 
ing substance to sub-effective levels in persons who 
have previously had one or more attacks of rheu- 
matic fever and who are presumably vulnerable to 
the disease, it seems reasonable to expect that simi- 
lar treatment would have a similar effect in individ- 
uals who may be susceptible to rheumatic fever but 
who have not yet had a previous attack. The validity 
of this inference is supported by the studies of Denny 
and his associates,3 who observed in an air force 
training station only 2 cases of definite rheumatic 
fever in 798 young men with streptococcal infections 
treated with penicillin in contrast to 17 definite at- 
tacks of the disease in 804 untreated patients. 

Application and Dosage:—In the application of 
penicillin therapy of hemolytic streptococcal re- 
spiratory infections to the problem of preventing 
initial attacks of rheumatic fever, the following sug- 
gestions are offered as a guide. 

1, All persons, particularly those between the ages 
of 5 and 25 years, must be considered to be possibly 
susceptible to rheumatic fever. Individuals who come 
from rheumatic families are especially likely to be 
vulnerable. 

2. All illnesses with a temperature of 101°F. or 
higher, especially if there are accompanying re- 
spiratory manifestations, should be considered to 
be possible hemolytic streptococcal infections until 
proven otherwise. Such illnesses should be treated 
with penicillin. 

3. The patient or his parents must be instructed 
in the importance of getting therapy started 
promptly—if possible, within twenty-four hours of 
onset of clinical symptoms. 

4, Failure of a fever to respond to penicillin ther- 
apy within forty-eight hours is evidence that the 
illness is not due to hemolytic streptococcus and is 
an indication for a change in therapy. 

5. When a febrile illness responds within forty- 
eight hours to penicillin therapy, the treatment 
shouid be continued for a total period of at least ten 
days. Discontinuation of therapy too early in in- 
stances of hemolytic streptococcal infection often 
results in a subclinical or clinical relapse. 

6. Penicillin must be administered in a practical 
yet effective manner. The following routine is sug- 
gested: 

First three days: Intramuscular procaine penicil- 
lin, 300,000 units once daily, or oral penicillin, 
300,000 units four times daily. 

Next two days: Oral penicillin, 300,000 units three 
times daily. 

Next two days: Oral penicillin, 200,000 units three 
times daily. 

Last three days: Oral penicillin, 100,000 units 
three times daily. 

If oral penicillin should be used throughout the 
ten-day period of therapy, the total amount required 
for the recommended regimen would be 75 tablets of 
100,000 units each. This amount of penicillin can be 
purchased for approximately $7.50. 

Benedict F. Massell, M.D. 
Boston, Massachusetts 
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